Validation studies with Muta Mouse: a transgenic mouse model for detecting mutations in vivo.
MutaMouse is a transgenic mouse engineered to detect mutations in vivo in any tissue of choice by using simple laboratory methods. The target is a bacterial lacZ gene incorporated via lambda phage into the genome of each mouse cell such that a concatamer of approximately 40 copies exists at a single site on both chromosomes of a homologous pair. In order to assess the potential usefulness of MutaMouse in detecting in vivo mutagenesis, several known mutagens/carcinogens were applied to male animals of 8-10 weeks in age. Intraperitoneal injections (single or 5 daily doses) of N-ethyl-N-nitrosourea (ENU), chlorambucil, procarbazine, cyclophosphamide, and acrylamide were investigated for mutagenic effects in bone marrow, liver, and testes. In addition, skin painting studies (single application) were performed with dimethylbenzanthracene (DMBA), N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), and acetic acid. Increases in mutant frequency were clearly induced by all eight chemicals, the magnitudes of which were dependent on the chemical, dose, method of dosing, tissue analyzed, and the time lapse between treatment and isolation of DNA. Data on variability in mutant frequency was presented relative to the analyzed population of lacZ genes and number of animals per treatment group. Application of the MutaMouse model to the detection of heritable mutations was discussed.